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ABSTRACT
The tension reduction hypothesis postulates that consuming alcohol leads to a
stress dampening effect. This stress reduction is negatively reinforcing, therefore,
individuals learn that consuming alcohol will reduce unpleasant, tension type sensations
and cognitions. Several studies have examined the validity o f the tension reduction
hypothesis as an explanatory model for the development o f alcohol problems, but no
clear consensus has been found. As a result, researchers have begun to examine
individual difference variables that may interact with the effects o f alcohol on anxiety.
The present study examined potential individual difference factors (social anxiety and
anxiety sensitivity) by randomly assigning 40 women (only women were investigated
due to the lack o f research on this population) to either consume a low dose o f alcohol
(lm l/kg o f alcohol) or a placebo. Contrary to what was predicted, anxiety sensitivity
did not interact with the effect o f alcohol on anxiety (as measured by physiological and
subjective anxiety measures) than the placebo group. However, social anxiety did
interact with the effect o f alcohol on anxiety. The interaction revealed that o f the
participants who consumed alcohol, those prone to social anxiety exhibited more o f an
increase in heart rate than those not prone to social anxiety. Perhaps the socially
anxious participants became more nervous while giving the speech because they
thought the alcohol was causing them to seem more socially impaired.

IX

CHAPTER 1
INTRODUCTION
Alcohol abuse and alcohol dependence are prevalent problems among men and
women. The 1992 National Longitudinal Alcohol Epidemiologic Survey (Grant, Harford,
Dawson, Chou, Dufour, & Pickering, 1994) found that 11% o f men and 4% o f women
met DSM-IV (American Psychiatric Association, 1994) criteria for alcohol abuse and
dependence over a 12 month period. Higher prevalence rates were found among the
youngest ages groups: 22% of men and 10% o f women ages 18 to 29 years met the
criteria for alcohol dependence or abuse. Much higher prevalence rates are estimated for
individuals with problem drinking (alcohol consumption that results in problem
consequences but does not result in a diagnosable alcohol use disorder). A 1991 national
study (S.C. Wilsnack, Vogeltanz, Diers, & Wilsnack, 1995) asked women if they had
experienced one or more drinking-related problems during a 12 month period. Prevalence
rates were higher than the incidence o f alcohol abuse and dependence but the rates varied
with age (they ranged from 26% o f women aged 21-30 to 1% o f women aged 61-70).
Understanding Problem Drinking Among Women
Etiological research on alcohol use problems has been extensive, and several
prominent theories have been proposed. Until recently, however, much o f the research on
alcohol problems has relied exclusively on male alcoholic subjects, and generalizations to
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women may not be valid (Vogeltanz & Wilsnack, 1997). Importantly, recent literature
has indicated that alcohol use and its consequences vary across women and men. Across
several studies both in the U S. and in other countries, men were more likely to drink, to
drink heavily, and to experience alcohol-related problems than women (Wilsnack,
Vogeltanz, & Wilsnack, 1997; Dawson, Grant, & Harford, 1995). One explanation for
this discrepancy may be that women tend to be more sensitive to negative physiological
reactions to alcohol. Because women’s body water tends to be lower than men even after
weight is controlled for, women’s metabolism o f ethanol may be less efficient than men’s,
thus resulting in higher blood alcohol levels at comparable doses (York & Welte, 1994).
Another explanation stems from the finding that women tend to have a lower level o f
gastric alcohol dehydrogenase than men. This enzyme metabolizes approximately 15% o f
the alcohol by absorbing it across the wall o f the stomach and into the blood stream. This
lower level o f gastric alcohol dehydrogenase among women results in approximately 50%
less gastric metabolism o f alcohol when compared to men. This decreased metabolism
may result in higher blood alcohol levels among women when compared to men (Frezza,
DiPadova, Pozzato, Terpin, Baraona, & Lieber, 1990).
Another explanation is that society’s negative view o f women becoming
intoxicated may result in women’s self-restriction o f heavy drinking (Blume, 1991;
Gomberg, 1988). Men may be more likely to drink heavily than women, therefore, men
may be more likely to increase their tolerance to alcohol.
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Genetic factors have been linked to the development o f alcohol abuse, especially in
men. In a review o f the literature on genetic studies for alcoholism, McGue, Pickens, &
Svikis (1992) concluded that in all 6 male twin studies reviewed, there was support for the
genetic contribution to alcoholism in men. For women, however, the support is less clear.
Monozygotic female twins had higher concordance rates than dizygotic female twins in
only two o f the five studies. This has led to speculation that the genetic influence o f
alcoholism appears stronger for males than females, but some researchers feel that it is too
premature to conclude this given that female alcoholics have not been studied as
extensively as males (Heath, Slutske, & Madden, 1997).
Regardless o f the contribution o f genetics in alcohol use problems, environmental
factors clearly play an important role in the development and maintenance o f problem
drinking for both women and men. In a review o f the psychological, social, and cultural
influences o f women’s problem drinking, Vogeltanz and Wilsnack (1997) identified
several factors that appear to contribute to the higher rates o f problem drinking among
women. These factors included (a) women who have partners who drink heavily are more
likely to be heavy drinkers themselves; (b) a history o f childhood sexual abuse; (c) sexual
dysfunction; (d) depression; and (e) anxiety disorders.
Anxiety and Alcohol: The Tension Reduction Hypothesis
Because o f the high prevalence o f anxiety disorders among women (one-month
prevalence rates are 9.7% for women and 4.7% for men), the relationship between anxiety
problems and problem drinking in women deserves considerable attention (Regier, Farmer,
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Rae, Myers, Kramer, Robins, George, Kamo, & Locke, 1993). Again, much o f the
research in this area has focused on either men or has not differentiated between women
and men in research studies.

Several gender-neutral models have been developed to

explain how alcohol problems may result when alcohol is used to reduce stress and
anxiety. These models include both cognitive, and learning factors as well as individual
differences factors.
Cooper, Frone, Russell and Pierce (1997) have hypothesized that one’s coping
style may affect their susceptibility to alcohol related problems. According to their model,
an individual with an active coping style (which occurs when the individual recognizes a
problem and attempts to alleviate it) is less likely to develop alcohol related problems than
those who utilize an avoidance coping style (failing to confront a problem).
Brown, Goldman, Inn, and Anderson (1980) have proposed another model which
takes into account an individual’s alcohol expectancies. Alcohol expectancies refer to the
effects one expects from alcohol. If an individual person believes alcohol will have a
positive effect (i.e., decrease negative mood, forgetting o f problems) they may use alcohol
as a means to cope with stress.
In a third model, the tension reduction hypothesis, individuals are motivated to
drink because o f the negatively reinforcing aspects o f alcohol consumption. This
hypothesis has stimulated much o f the current research related to alcohol and anxiety. To
follow is a discussion o f this hypothesis.
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The tension reduction hypothesis postulates that consuming alcohol leads to a
stress dampening effect (according to Cappell and Herman (1972) "tension" can refer to
anxiety, conflict, fear and frustration). This stress reduction is negatively reinforcing,
therefore, individuals learn that consuming alcohol will remove unpleasant, tension type
sensations and cognitions. In other words, alcohol consumption can serve as a means for
self-medicating feelings o f anxiety.
A physiological explanation for this tension reduction involves the effects o f
anxiety and alcohol on the GABA neurotransmitter systems. Anxiety is associated with a
reduction in the sensitivity o f GABA binding sites, however, alcohol binds with GABA
receptors to increase the sensitivity o f these sites (Julien, 1995). Therefore, alcohol seems
to reduce anxiety by increasing the sensitivity o f these GABA binding sites. Perhaps
anxious individuals tend to overuse alcohol because o f the anxiety reduction associated
with the physiological effects o f alcohol.
Since Conger (1956) first introduced the tension reduction hypothesis, it has had a
profound impact on alcohol research. Several studies have examined the validity o f the
tension reduction hypothesis as an explanatory model for the development o f alcohol
problems (Sayette, Breslin, Wilson, & Rosenblum, 1994a; Sher & Walitzer, 1986; Abrams
& Wilson, 1979), but no clear consensus has been found. Unfortunately, many o f the
studies cannot be directly compared because o f methodological differences. Before
discussing the results o f research on the tension reduction hypothesis, a review o f
methodological differences in alcohol research will follow.
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Methodological Issues in Alcohol and Anxiety
Research. To assess the effects o f alcohol on anxiety, researchers will typically
administer alcohol or a placebo to each participant. Then the participant will encounter a
socially stressful situation and differences in anxiety are assessed. There is great
variability, however, in all other aspects o f this type o f research.
Stressor conditions. Social stressors used in alcohol research have included asking
the participant to interact with a confederate (Wilson Abrams, & Libscomb 1980; Wilson
& Abrams, 1977) or asking the participant to administer a speech about a difficult subject,
typically this involves having the subject describe how she feels about her body (body
image speech; Sayette & Wilson, 1991). Both stressor conditions have been used in
alcohol studies and it is not clear which one is more effective in producing reliable
increases in subjective and physiological measures of anxiety. Problems associated with
interaction stressors involve the possibility that the confederates may behave differently
across subjects, but this type o f stressor condition may have more generalizability to real
social situations. The body image speech can be standardized across subjects, but it is
unclear if this type o f stressor has adequate ecological validity.
Anxiety assessment. Anxiety is typically assessed by utilizing physiological, selfreport, and/or behavioral measures. Physiological measures (e.g., heart rate, blood
pressure, and skin conductance levels) are often administered prior to, during, and after
the stressor (Wilson et al., 1989; Keane & Lisman, 1980). A majority o f studies
investigating the relationship between alcohol and anxiety have used at least one type o f
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physiological measure (Sayette et al., 1993; Sher & Walitzer, 1986; Levenson, Sher,
Grossman, Newman, & Newlin, 1980). One advantage is that anxiety levels can be
monitored continuously and are “free” from subjective beliefs inherent in self-report
measures.
In addition to physiological measures, researchers also examine subjective feelings
o f anxiety. Many researchers have assessed self-report anxiety by administering the state
portion o f the State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch & Luschene,
1970). One disadvantage is that, due to its length, it is not feasible to administer it during
the stressor. It forces the participant to assess their anxiety retroactively. The use o f an
anxiety dial, on the other hand, tends to be a reliable means o f assessing self-report o f
anxiety as a stressor is occurring (Sayette et al., 1994a; Sher & Walitzer, 1986). In this
method, each participant rates their subjective anxiety on a scale o f 0-100 prior the
stressor, periodically throughout the stressor, and afterwards by moving a dial to indicate
the subjective level o f distress.
Finally, behavioral observations are occasionally used but these techniques have
varied widely across studies. Behavioral methods have included requiring the
experimenters to rate the number o f confederate-directed questions made, the percentage
o f time the participant spends talking, the overall skill level during the interaction, and the
number o f times the participant pauses (Sher & Walitzer, 1986; Keane & Lisman, 1980;
Wilson & Abrams, 1977). Researchers have tended to report similar stress levels for the
alcohol and placebo groups when utilizing these behavioral techniques (Wilson et al.,

8

1989; Sher & Walitzer, 1986). It is unclear if this lack o f support is due to the inadequacy
o f the observational methods in assessing anxiety or due to the invalidity o f the tension
reduction hypothesis. It is possible that it is difficult for an experimenter to observe
anxiety as effectively as measuring physiological reactivity or asking the participant about
their subjective feelings o f anxiety.
Many studies employ two or more o f these anxiety assessment methods (Wilson et
al, 1980; Sher & Walitzer et al., 1986). Results from these studies often yield inconsistent
results across the different methods. For example, Wilson et al. (1980) found a dampened
heart rate for the alcohol group when compared to the placebo group, but did not find
group differences on the self-report measures. Sayette et al. (1994a), on the other hand,
found that the alcohol group self-reported less anxiety than the placebo group, but no
differences were found for cardiovascular reactivity.
Dose level. In a majority o f studies with men, alcohol caused a reduction in
anxiety (as measured by self-report and physiological measures) when compared to a
placebo group if a high dose o f alcohol (approximately one gram o f ethanol per kilogram
o f body weight) was administered (Levenson et al., 1980; Wilson et al., 1980; Niaura,
Wilson, & Westrick, 1988; Sher & Walitzer, 1986). However, it varied whether the
physiological anxiety measures or the subjective anxiety measures provided evidence for a
tension reduction effect. For example, Wilson et al. (1980) found that male subjects who
consumed a high dose o f ethanol (lg/kg) had lower heart rates when compared to subjects
who consumed a lower dose (,5g/kg) or a placebo during a stressful interaction with a
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confederate. However, skin conductance and self-report measures did not result in
significant differences between the alcohol and placebo groups. The failure to find
differences between groups on self-report measures o f anxiety may be because the
measure was administered before and after, but not during, the stressor condition. Sher &
Walitzer (1986) found that male participants consuming a moderate (.425g/kg) or a high
dose (,85g/kg) o f ethanol had lower heart rates than the placebo group but only the high
dose group self-reported less anxiousness than the placebo group. Similarly, Levenson,
Oyama, & M eek (1987) reported that participants consuming a high dose o f ethanol
(lg/kg) had lower heart rates than the placebo group, however, self-report measures did
not yield significant differences.
The effect o f alcohol dose level in reducing self-reported and physiological
measures o f anxiety becomes less clear when gender differences are examined. Wilson,
Brick, Adler, Cocco, & Breslin (1989) found that women consuming a high dose o f
alcohol had higher self-efficacy for their performance during a speech than the moderate
dose and placebo groups (high self-efficacy is related to lower self-report anxiety).
However, the moderate dose subjects were less assertive (as measured by the
experimenter ratings) than the other two groups (social anxiety and lack o f assertiveness
are related). At a moderate dose, women did not exhibit the same stress reducing effect as
men.
Niaura, Wilson, & Westrick (1988) and Wilson et al. (1989) also found gender
differences among physiological measures. Both o f these studies assessed diastolic blood
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pressure, systolic blood pressure, and heart rate. Wilson et al. (1989) completed the study
using women and Niaura et al. (1988) tested men. The findings across these two studies
varied as a function o f gender and measurement technique. The women in the alcohol
group exhibited lower diastolic blood pressure than women in the placebo group but the
groups did not differ on heart rate or systolic blood pressure. Males in the alcohol group
exhibited a lower heart rate and systolic blood pressure than the placebo group, however,
the groups did not differ for diastolic blood pressure. It is unclear what the reason is for
this finding. Perhaps biological differences played a role.
Expectancy effects. Thus far, this review has focused only on the supposed
pharmacological effects o f alcohol in reducing stress responses. Some researchers,
however, have argued that the tension reduction effect o f alcohol is not due to the
physiological action o f the alcohol, but rather to a subject’s belief that alcohol will reduce
the effects o f tension/anxiety (Wilson & Abrams, 1977; DeBoer et al., 1994). Therefore,
this stress reduction could occur whether the subject had actually consumed alcohol or
not. This hypothesis has been termed the expectancy hypothesis.
When assessing the effects o f expectancy, investigators have typically employed a
2X2 balanced placebo design (Sayette et al., 1994b). One variable is what the subject is
told about the drink content (alcohol or tonic) and the other variable is the actual content
o f the drink (alcohol or tonic). These variables control for both the expectancy effect and
the physiological effects o f alcohol. Therefore, an expectancy effect is believed to occur
when a participant thinks he or she has consumed alcohol and this belief (regardless o f
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whether they actually consumed alcohol) leads to the stress dampening effect. An alcohol
effect occurs when the actual consumption o f alcohol causes a reduction in anxiety.
Support for the expectancy effect occurs when the “told alcohol/given alcohol” and the
“told alcohol/given no alcohol” groups exhibit the stress reducing effect when compared
to the “told no alcohol/given alcohol” and the “told no alcohol/given no alcohol” groups.
According to Sayette et al. (1994b), there is a problem with the 2X2 balance
placebo design. It is often difficult to convince subjects that they have not consumed
alcohol when they actually have. For example, one study found that 44% o f those in the
“told no alcohol/given alcohol” condition believed they had in fact consumed alcohol
(Sayette et al, 1994b). In this study, the participants were administered a moderate dose
o f alcohol (women in the alcohol conditions consumed .58 grams per kilogram o f body
weight and men consumed .67g/kg o f alcohol). It would seem to become more difficult to
convince participants that they had not consumed alcohol as the dose level o f alcohol is
increased.
In summary, the literature seems to indicate that expectancy effects are dependent
on alcohol dose levels. Those studies which administered .5g/kg o f alcohol tended to
support the expectancy hypothesis (DeBoer et al., 1993; Wilson & Abrams, 1977) and
those that administered higher doses tended to not yield support (Sayette et al., 1994a;
Wilson et al., 1989; Levenson et al., 1980).
Gender differences have also complicated the support for the expectancy
hypothesis. For example, Wilson and Abrams (1977) found that men who thought they
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had consumed alcohol were more likely to report decreases in anxiety than men who
believed they had not consumed alcohol, regardless o f whether they actually consumed
alcohol. In a similar study with women, Abrams and Wilson (1979) found that those
participants who believed they had consumed alcohol indicated more physiological arousal
than those who thought they had consumed a tonic (regardless o f whether they actually
consumed alcohol). A similar finding occurred when behavioral observations were
analyzed. It is possible that the women felt that it was inappropriate for them to consume
excessive amounts o f alcohol. This explanation seems especially logical since the study
took place twenty years ago when it may not have been as accepting for women to
become intoxicated.
Summary o f Methodological Considerations
Methodological differences have complicated the alcohol literature and has made it
difficult to interpret the findings. Several factors seem to affect an individual’s cognitive,
behavioral, and physiological responses to alcohol after incurring a stressor. Studies have
used a variety o f physiological (e.g., heart rate, skin conductance, blood pressure), selfreport (e.g., anxiety dial, STAI), and behavioral techniques (e.g., amount o f time spent
talking, assertiveness ratings) which have sometimes yielded inconsistent results within the
same studies (Wilson et al., 1989, Niaura et al., 1988). Alcohol dose level also affects the
results. Lower doses tend to support the expectancy effect; however, when higher doses
are administered the pharmacological effects o f alcohol appear to cause a stress
dampening effect. In addition, different types o f stressors have been used (e.g., body
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image speech; interaction with a confederate) and it is unknown which stressor is most
effective. Standardizing methods used in alcohol and anxiety research should help to
increase our understanding o f the relationship between stress and alcohol consumption.
In addition to the methodological differences, researchers have also hypothesized
that the inconsistencies may be due to individual differences in physiological and
behavioral responsivity to the effects o f alcohol. These individual differences factors have
included several personality traits believed to be related to the “alcoholic type” (e.g.,
antisocial personality traits; Levenson et al., 1987) and subjects’ familial drinking history
factors (Sayette et al., 1994a; Levenson et al., 1987). This literature is extensive and is
beyond the scope o f this review. Relevant to this review, however, is an understanding o f
how differences in anxiety sensitivity may affect individual responses to alcohol, especially
how this difference relates to alcohol’s stress-dampening effect in anxiety-sensitive
individuals. Understanding the role o f anxiety proneness in the development o f alcohol
problems may be especially important given that anxiety disorders are often found to
precede alcohol problems (Kushner, Sher, & Beitman, 1990). The anxious person may
use alcohol as a means to self-medicate their anxiety problems. Kushner et al. (1990) does
provide evidence that anxiety sometimes precedes alcohol problems, however, it does not
provide an answer to why certain people are more prone to anxiousness than others. The
following is a review o f models that attempt to explain proneness to anxiety.
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Anxious Predisposition as a Risk Factor for Alcohol Problems
Researchers have hypothesized that individual differences factors influence the
development o f anxiety. Biological explanations include Eysenck’s (1967) theory which
states that very high levels o f cortical arousal tend to be associated with anxiety problems.
An individual’s level o f cortical arousal is determined by the person’s genetic background,
and Eysenck believed that a person will strive to engage the environment so that cortical
arousal will remain at a moderate level. Similarly, Gray (1985) proposed a biological
model which hypothesized that anxiety occurs when the behavioral inhibition system
(which consists o f monoaminergic input ascending to the septo-hippocampal system and is
genetically determined) is extremely reactive (Gray, 1985).
It is possible that anxiety prone individuals are more likely to use alcohol as an
attempt to bring their cortical arousal to a homeostatic level or control the reactions o f
their behavioral inhibition system. In addition, they may be more vulnerable to the stress
reducing effects o f alcohol when compared to individuals that are not as susceptible to
anxiety. This anxiety reducing effect may lead to the overuse o f alcohol.
Cloninger (1986), who also believed biology plays a role in the development o f
anxiety problems, added a cognitive component to the conceptualization o f how anxiety
problems develop. Cloninger believed that genetically determined factors influence
cognitive systems that cause an overestimation o f harm or threat in a person’s
environment.
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Reiss & McNally (1985) have created a model which integrates several o f the
components mentioned above, called the Expectancy Model o f Fear. This model
incorporates biological, cognitive, and behavioral factors and proposes three basic
assumptions: (1) In general, stimuli that evoke the feeling o f danger are avoided; (2)
Individuals differ in their sensitivity to anxiety, therefore, individuals react differently as a
result o f impending danger. The differences among individuals may be due to the
individual’s learning history and/or biological factors (i.e., autonomic reactivity); and (3)
Individuals learn that particular situations cause anxiousness. According to this model,
anxiety occurs as a result o f an interaction between danger expectancy, anxiety
expectancy, and anxiety sensitivity. The danger expectancy refers to an individual’s
reaction to a signal o f upcoming danger. The anxiety expectancy is expecting to become
anxious when dangerous situations are encountered. Both the anxiety and danger
expectancies are specific to the situation. Anxiety responses, however, also depends on
anxiety sensitivity —an individual differences factor which depends on the interaction o f
biological and environmental factors.
Only one study, that can be determined, has specifically examined anxiety
sensitivity and the effects o f alcohol on stress in a laboratory setting. Using the Anxiety
Sensitivity Index (ASI; Reiss, Peterson, Gursky, & McNally, 1986), Stewart and Pihl
(1994) examined participants that were grouped into high, moderate, and low anxiety
sensitivity. To test the effects o f alcohol on anxiety, participants first heard a loud burst o f
noise (the stressor) when sober and once again while they were intoxicated. They found
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that while the participants were intoxicated they experienced a dampening o f anxiety to
the burst o f noise. This was especially true for the high anxiousness group.
There were two main problems with this study. First, an aversive stressor was
used instead o f a social stressor which makes it less generalizable to a real-life drinking
situation. In addition, effects o f ordering were not controlled. The participants may have
experienced a dampening o f anxiety while intoxicated because they had become
desensitized to the burst o f noise.
In summary, several models have utilized biological, cognitive, and learning
approaches to explain why certain people are more prone to anxiety than others. In
addition, those individuals who are prone to anxiety may react to alcohol quite differently
than others. They may be more susceptible to the stress reducing effects o f alcohol. This
anxiety component may account for some o f the inconsistencies found in the literature that
tests the tension reduction hypothesis.
Summary and Conclusions
The tension reduction hypothesis states that alcohol causes a reduction in anxiety.
This tension reduction is negatively reinforcing, therefore, individuals learn to use alcohol
as a means to self-medicate their anxiety. Support for the tension reduction hypothesis is
difficult to identify because o f methodological differences across studies. For example, the
type stressor utilized and alcohol dose levels have varied widely across studies. Typically
if the alcohol dose is well above .5g/kg, the alcohol group will have lower anxiety as
evidenced by heart rate and self-report anxiety, than the placebo group. Support for the
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tension reduction hypothesis is also affected by individual differences (e.g., familial
drinking, antisocial traits). The present study has hypothesized that another individual
difference factor, anxiety sensitivity, may affect the results. Partial support for this
hypothesis can be derived from the finding that anxiety disorders often precede alcohol
problems in women (Kushner, Sher, & Beitman, 1990). It is possible that those high on
anxiety sensitivity are more sensitive to the stress reducing effects o f alcohol, thus, they
are more likely to excessively use alcohol.
Overview o f Study
This study tested how proneness to anxiousness interacted with the effects o f
alcohol on stress in a group of women. The present study employed a 2 X 2 X 3 mixed
design. The first independent variable was the subject’s level o f anxiety sensitivity (low
versus high). The second independent variable was the content o f the beverage (alcohol
or a placebo). The third independent variable (a repeated measures variable) was the
measurement period. After the drinks were administered, each participant delivered a
body image speech (the stressor). The dependent measures were heart rate (beats per
minute) and self-report anxiety (subjective anxiety rating on a scale o f 0-100). There was
three measurement periods: a countdown period (three minutes), a stressor period (three
minutes), and a recovery period (five minutes). A baseline o f subjective anxiety and heart
rate was assessed after the administration o f the drinks and these baselines were subtracted
out from each measurement period. Then differences were examined across the four
groups. This study did not employ the 2X2 balanced placebo design discussed previously
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because o f the problems with this type o f study (Sayette et al., 1994b) and the lack o f
support for the expectancy effect when the alcohol dose exceeds .5g/kg (Sayette et
al.,1994a; Levenson et al., 1980).
Hypotheses
The present study made two main predictions and one supplemental prediction.
The first prediction was that a main effect would occur such that those participants who
consumed alcohol (lm l/kg) would report lower anxiety levels, as measured by less o f an
increase in heart rate and ratings o f self-report anxiety (ratings on a scale o f 0-100),
compared to the placebo groups during the anticipation and delivery o f a body image
speech. The second hypothesis predicted that there would be an interaction such that the
relationship between anxiety sensitivity and anxiety levels will vary depending on whether
the subject consumed alcohol or not (alcohol group X anxiety group interaction). More
specifically, high anxious participants who consumed alcohol would experience a greater
dampening in anxiety during the countdown and stressor periods, as evidenced by heart
rate and self-report, when compared to the low anxious group consuming alcohol. For the
placebo group, the high anxious group would not significantly differ from the low anxious
group in the amount o f change in heart rate and self-report measures. Therefore, alcohol
would play a role in the reduction o f anxiety, however, the influence o f alcohol would
depend on one’s level o f proneness to anxiety. In addition, a supplementary regression
analysis was conducted examining the relationship between scores on a social anxiety scale
and anxiety measures (heart rate and self-report). It was predicted that higher scores on
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the social anxiety scale would be related to higher levels o f physiological and subjective
stress dampening. This supplementary analysis was conducted as a way o f comparing the
predictive utility o f an anxiety scale created specifically to measure social anxiety to a
questionnaire designed to measure anxiety proneness. Because these two measures have
not been utilized in the same study before, there were no predictions about which would
be more effective.

CHAPTER II
METHOD
Participants
Forty female college students at the University o f North Dakota were recruited for
participation in the study. Subjects received extra credit for participating. The
participants’ ages ranged between 21 to 29 years. All participants were treated according
to APA guidelines regarding research with human subjects.
Participation Criteria
In a group setting, participants completed a series o f questionnaires to determine
their eligibility for the study. The Khavari Alcohol Test (KAT; Khavari, & Farber, 1978)
was administered to assess the frequency o f alcohol consumption. Only moderate drinkers
were asked to participate which was defined as a participant who drinks at least three to
four times per month and consumes at least two drinks per occasion. To avoid giving
alcohol to a problem drinker, those who scored eleven or more on the Michigan
Alcoholism Screening Test (MAST; Selzer, 1971) were excluded. Students were also
excluded if they scored 14 or more on the Beck Depression Inventory (BDI). An
interview was conducted to determine if they were taking medication, had any psychiatric
conditions, using any illegal substances, or had a medical condition that may be
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exacerbated by the consumption o f alcohol. They were excluded if they reported any o f
the above conditions.
The potential participants were also screened for their sensitivity to anxiousness.
Based on their scores on the Anxiety Sensitivity Index (ASI; Reiss, Peterson, Bursky, &
McNally, 1986), they were divided into two groups: high susceptibility to anxiousness
(HAS) and low susceptibility to anxiousness (LAS).
Measures
Physiological. Heart rate was measured by using a finger photoplethysmometer to
measure beats per minute. Heart rate was averaged over the countdown (three minutes),
stressor (three minutes), and recovery periods (five minutes).
Self-report. Self-report o f anxiousness was measured by asking the participant to
rate their subjective anxiety on a scale o f 0-100 during the countdown, stressor, and
recovery periods (Sayette et al. 1994a).
The Anxiety Sensitivity Index (ASI; Reiss et al., 1986) identified those participants
high and low on proneness to anxiety. This sixteen item scale assesses anxiety sensitivity
by utilizing a 5-point likert scale (ranging from very little to very much). The ASI
includes items about physiological feelings o f anxiety (e.g., Unusual body sensations scare
me) and how anxious the individual feels about appearing anxious (e.g., Other people
notice me when I feel shaky). This scale has good reliability including adequate test-retest
reliability (.71 for men and .74 for women) and high inter-item correlations (Reiss et al.,
1986). Also, it has adequate validity including high discriminant validity as evidenced by

22

its ability to discriminate between individuals with anxiety disorders and college students
(Reiss et al., 1986).
The Social Avoidance and Distress Scale (SADS; Watson and Friend, 1969) was
also administered. This 28-item scale measures fear, anxiety, discomfort in social
situations, and one’s tendency to avoid social situations. Watson and Friend (1969) found
that the scale has good psychometric properties including high inter-item correlations,
good test-retest reliability (.79), and adequate validity. Support for the validity originated
from the finding that participants who scored high on this scale liked to work alone,
worried about social situations, were anxious in social interactions, and tended to avoid
social situations.
The Khavari Alcohol Test (KAT; Khavari, & Farber, 1978) was administered to
determine frequency o f beer, wine, and hard liquor consumption. Another measure that
was utilized was the Michigan Alcoholism Screening Test (MAST; Selzer, 1971) which is
a 25-item true/false measure which assesses alcohol-related problems. To screen out
depressed individuals, the Beck Depression Inventory (BDI) was also administered. This
depression inventory consists of 21 items which are rated on a 4-point likert scale.
Participants were also administered a five-item scale which assessed parental alcoholrelated problems.
The Alcohol Expectancy Questionnaire-Adolescent Form (AEQ-A; Christiansen,
Goldman, & Inn, 1982) was also given. Brown, Christiansen and Goldman (1987) found
this 100-item version to be appropriate for the college population. This measure was
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administered to ensure that, despite random assignment, alcohol expectancies did not
differ across the groups. An alcohol expectancy is one’s beliefs about the effects o f
alcohol. For example, one may expect alcohol to increase their ability in social situations.
The Sensation Scale (SS; Maisto, Connors, Tucker, McCollam & Adesso, 1988)
was also administered throughout the session to assess the participant’s subjective
physiological responses to alcohol. This 31-item scale is rated on a 10-point likert scale
and consists o f such concepts as nauseous, breathing changing, and impaired vision. The
experimenter examined this measure immediately after each time it was completed. If the
participant indicated that she was having negative reactions to the alcohol she was told to
stop drinking. Depending on the severity o f the problem, the experimenter was instructed
to bring the participant to health services (this type o f situation never occurred during the
experiments).
Also, throughout the experiment, each subject was asked how intoxicated they felt.
The participant was instructed to indicate her intoxication by utilizing a standard score o f
10. This standard score was equivalent to having felt like she had consumed two beers or
two 1.5 oz. drinks. Based on this standard, she would record a 20 if she felts twice as
intoxicated as that standard or a 5 if she felt half as intoxicated as the standard (Sayette et
al., 1994a).
Procedure
The BDI, MAST, KAT, and ASI were administered to potential participants in a
group setting. If the potential participant met the criteria described above, they were
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contacted by phone and asked to participate in an individual session. The experiment
began between the hours o f 9 a.m. and 12 p.m. Each participant was instructed not to eat
during the four hours prior to the experiment and not to engage in any strenuous exercise
that day. They were also instructed not to consume alcohol 24 hours prior to the
experiment. These instructions were necessary to ensure that the effects o f the alcohol
were basically similar for everyone. Also, during the phone call, the potential participants
were asked about any physical or mental conditions that may exacerbated by the
consumption o f alcohol.
The hormonal effects o f the menstrual cycle was also controlled. This was
accomplished by having each subject participate during the first five days o f their period.
During the phone call, the participant was asked when she thought the first five days o f
her period would occur. A session was then scheduled sometime during those five days.
The participant was also asked to inform the researcher (by a phone call) if the date o f her
period significantly changed. Having the subject participate during the first five days o f
her period also ensured that the participant was not pregnant.
Pre-drink assessment. Upon arrival, the researcher explained the experimental
procedure and subjects who wished to continue signed an informed consent. The consent
form was read to the subject to be sure that they understood their rights and what the
experiment entailed. Next, each subject was instructed to show proof that they were at
least 21 years o f age or older. Anyone who could not show this proof was excused. The
experimenter then asked a series o f questions to assess if the subject complied with the
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requests (i.e., not eating four hours prior, not consuming alcohol for the 24 hours prior,
was the subject in the first five days o f her menstrual cycle). The participant was also
asked if she was pregnant or if she thought she could be pregnant (nobody answered yes
since they participated during the first five days o f their period). In addition, each
participant was asked if she was currently using oral contraceptives. This was done to test
if the use or non-use o f oral contraceptive interacted with the effects o f alcohol on stress.
Each participant’s blood alcohol level was assessed by using an intoximeter. The
intoximeter used in this study was an Alco-Sensor IV which is a handheld instrument that
determines an individual’s BAC. The Alco-Sensor IV indicates the participant’s BAC
after a breath is exhaled into the mouthpiece. If the participant exhibited alcohol in her
blood at the start o f the study, she was dismissed.
Body weight was measured to determine the appropriate dose o f alcohol to
administer. Because the experimenter was blind to the content o f the beverage, they gave
the body weight measurement to a second experimenter who determined the dose. If the
subject had been randomly assigned to the alcohol group, this experimenter then
determined the appropriate amount o f alcohol based on this body weight. Height was also
assessed. The participant next consumed a cereal bar to ensure that all participants had
the same amount o f food prior to consuming the alcohol.
The subject once again completed the MAST and BDI, and the experimenter asked
about medical and psychological conditions. This was done to ensure that no significant
changes occurred between the first screening and the experiment. If the subject’s status
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had changed and she no longer met the criteria, she was excused. If the participant still
met the criteria for the study, she was given the Alcohol Expectancy Questionnaire (AEQ;
Christiansen, Goldman, & Inn, 1982) and the Social Anxiety and Distress Scale (Watson
& Friend, 1969). Finally, the participant began the drink administration phase o f the
experiment.
Drink administration. First, the subject was monitored for five minutes so a
baseline measure o f heart rate could be established. After this pre-drink baseline, the
•'

\

Sensation Scale (SS; Maisto et al., 1988) was administered for the first time and
subjective anxiety was assessed.
Prior to arrival, the participant had already been randomly assigned to either the
placebo or alcohol group. Regardless o f which group the subject was in, she was told that
she would consume alcohol. If the participant had been assigned to the alcohol group, she
was served a total o f 1ml. o f alcohol (80 proof vodka) per kilogram o f body weight. This
amount o f alcohol was mixed with vodka and double strength Country Time Lemonade
resulting in a five to one ratio (lemonade to vodka). The participant was then instructed
that they had twenty minutes to finish the drink. If the participant was in the placebo
group, she was served double strength lemonade and tonic. Vodka was smeared on the
top o f the glass to lead the participant to believe that she was consuming alcohol. The
drink was administered by a second experimenter so the experimenter interacting with the
participant was not aware o f the drink content. To successfully manipulate the beliefs of
the placebo group, this second experimenter poured either tonic from a vodka bottle.
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Throughout the drink administration, the researchers monitored the participants responses
to the alcohol.
Regardless o f whether the participant consumed a placebo or an alcohol drink, the
same procedure was used. After the participants’ subjective intoxication level was
assessed (it was 0 since no drinks had been administered), the subject was given their first
drink. They were instructed to consume the drink in twenty minutes. They were told to
establish a pace so the drink was not finished before the twenty minutes elapsed. After
finishing the drink, the subject’s BAC and subjective intoxication level were assessed using
the methods described above. Also at this time, the experimenter assessed the
participant’s heart rate for five minutes to establish a post-drink baseline.
Following the five minute baseline phase (post-drink baseline), a five minute pre
countdown period began. The participant was first asked to record their subjective anxiety
for the second time (they rated it on a scale o f 0-100). In addition, the second BAC, the
second SS, and a subjective intoxication rating were recorded.
Stress manipulation. After the measures were completed, the participants were
told about the upcoming speech (the stressor). The stressor involved having the
participant give a speech about what she liked and disliked about her body. The purpose
o f the stressor was to induce anxiety so the effects of alcohol on anxiety could be
examined. First, the seven self-efficacy questions were administered which assessed how
confident the subject felt about giving their speech. Second, the subject was given the
speech instructions. The subject was told that she would give a body image speech into
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the video camera which would involve talking about what she likes and dislikes about her
body. She was told that she would be judged by graduate students and the evaluation
would be based on defensiveness, openness, and other psychological variables (the video
camera was not actually on and participants were not evaluated). This deception was
done only to successfully induce anxiety. The participant was then notified again that it
was very important that they talk about what they dislike and like about their body. The
participant was finally reminded that heart rate would be assessed throughout the session.
The subject was also told that self-report anxiety would be assessed by writing a score o f
0-100 on the sheet provided. The participant was then told that there would be a three
minute countdown period. The experimenter then left the room and went behind the twoway mirror. During the three minute countdown period the participant was told every
thirty seconds how much time was left before she would begin her speech.
After the three minute countdown period, the participant was instructed to begin
giving her speech. From behind the mirror, the experimenter told the participant when it
was time to record her subjective anxiety (this was done every minute and a half).
Post-drink assessment. Both subjective and physiological measures continued
during these five minutes following the speech (recovery phase). Heart rate was
monitored continuously and subjective anxiety was assessed mid-way and at the end o f the
recovery period. The subject also had her BAC, subjective intoxication, and subjective
anxiety levels assessed. In addition, the self-efficacy questions were given again (these
assessed how well she felt she did on the speech). The participant was also asked how
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may drinks she thought she had consumed (a drink was defined as one beer or one drink
consisting o f 1.25 ounces o f liquor).
After the above measures were completed, the participant was debriefed. The
subject was also told the actual content o f their drink and the fact that the video camera
was not actually on. The experimenter answered questions and addressed any concerns
that participant had. If the participant was in the placebo group, she was then excused. If
the participant was in the alcohol group, however, she was not excused until her BAC
reached .02. The participant was then given permission to begin eating lunch (each
participant was instructed to bring a bag lunch ahead o f time). When the subject’s BAC
reached .02, she was either walked home by the experimenter or picked up by a friend or
relative. The study was run by highly trained research assistants who were either upper
level undergraduates or graduate students.
Data Analysis
Self-report anxiety and heart rate were analyzed by using a 2 X 2 X 3 (proneness
to anxiousness by beverage content by the measurement period) mixed ANOVA design.
Scores were analyzed after the post-drink baseline measurement had been subtracted out.
A regression analysis was conducted to measure the relationship between scores on the
Social Anxiety and Distress Scale (Watson & Friend, 1969) and anxiety measures (heart
rate and self-report).
To test self-reported intoxication across the placebo and alcohol groups, one-way
ANOVA’s were conducted. Also, the amount o f alcohol the subject thought she had
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consumed was analyzed by utilizing a one-way ANOVA design (placebo by alcohol
group).

CHAPTER III
RESULTS
The main dependent variables in the study were self-report anxiety and heart rate.
Both dependent variables were assessed in the three minutes before (anticipatory phase),
the three minutes during the stressor (speech phase), and the five minutes following the
speech (recovery phase). To control for initial level o f anxiety, differences scores were
computed by subtracting the baseline anxiety measurement from its respective
measurement during the experiment. For example, self-report difference scores were
calculated by subtracting the self-report anxiety score obtained immediately following the
consumption phase (post-drink baseline) from the anticipatory, speech, and recovery phase
anxiety scores. Similarly, heart rate difference scores were computed by subtracting the
heart rate baseline obtained during the five minutes following alcohol consumption from
the anticipatory, speech, and recovery phase heart rate.
Blood Alcohol Levels
Based on readings from an intoximeter, participants who consumed alcohol
averaged a blood alcohol level o f .034 (SD = .009) at Time 1 (five minutes prior to the
speech) and .024 (SD = .006) at Time 2 (immediately following the speech).
Intoxication Ratings
Means for the subjective intoxication rating scales are presented in Table 1. The
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Table 1

Content

Alcohol

Placebo

Intoxication Ratings

M

SD

M

SD

Time 1

8.4

6.1

3.0

3.4

Time 2

6.2

5.3

2.1

3.0

N ote. Time 1 is the subjective intoxication rating that was obtained five minutes
before the speech and Time 2 is the rating given five minutes after the speech.

alcohol group reported significantly higher ratings o f intoxication than the placebo group
at Time 1 (five minutes before the speech), F(l,38) = 11.96, p < .01, and Time 2 (five
minutes after the speech), F(l,38) = 8.93, p < .01. On average, participants in the placebo
group did report some level o f intoxication, indicating that the manipulation was
successful in leading placebo participants to believe they had consumed some alcohol.
When asked how many drinks the participants thought they had consumed, the placebo
group reported a mean o f .95 (SD = .20) drinks and the alcohol group reported 1.55 (SD
= .69) drinks on average. This provides further evidence that the placebo participants
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tended to believe they had consumed some alcohol. The alcohol group did report
believing they had consumed more drinks than the placebo group, F (l,38) = 5.61, p < .05.
Effects of Alcohol on Pre-Stress Levels
A 2 X 2 (beverage content by anxiety sensitivity) ANOVA was conducted to
examine differences between the heart rate baseline obtained prior to the consumption o f
the beverage and the baseline following the administration o f the drink. This analysis
revealed a beverage content main effect in that the heart rate changed depending on
whether the participant consumed alcohol or a placebo, F(l,36) = 20.81, p < .001. The
alcohol group averaged an increase o f 6.68 (change from 69.23 to 75.93) beats per minute
from pre-drink baseline to post-drink baseline and the placebo group averaged a decrease
o f 3.23 (78.84 to 75.61) beats per minute. Neither the anxiety sensitivity main effect,
F (l,36) = .17, p > .05, nor the anxiety sensitivity by beverage content interaction were
significant, F (l,36) = .32, p > 05.
A 2 X 2 (beverage content by anxiety sensitivity) ANOVA was also conducted to
examine differences between the self-report rating obtained before and after the
consumption o f the beverage. No significant effects emerged for the beverage content
main effect F (l,36) = 3.89, p > .05, the anxiety sensitivity main effect, F (l,36) = .70, p >
.05, or the beverage content by anxiety sensitivity interaction F (l,36) = .67, p > .05.
Effects of Alcohol on Reactions to the Stressor
Anxiety sensitivity. A 2 X 2 X 3 (anxiety sensitivity by beverage content by
measurement period) mixed ANOVA analysis was conducted. The between subjects
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variables were anxiety sensitivity (high vs. low anxiety sensitivity) and beverage content
(alcohol vs. placebo). The within subjects variable was the measurement period
(countdown, speech, and post-speech phases). Separate analyses were conducted for
heart rate and the subjective self-report measure.
Table 2
Analysis o f Variance for Changes in Heart Rate

F

Source

df

Beverage Content (BC)

Between Subjects
.12
1

Anxiety Sensitivity (AS)

1

.31

BC X AS

1

1.10

Error

36

(212.76)

Within Subjects
Measurement Phase (MP)

2

57.46 *

M PX BC

2

.90

MP X AS

2

.77

MP X BC X AS

2

1.14

Error

72

(47.17)

N ote. Values in parentheses represent mean
square errors.
* p < .05. **p<.001
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The results from the heart rate analysis are summarized in Table 2. A main effect
o f measurement period was found for heart rate, however, no other significant differences
emerged. To better understand this main effect, a trend analysis was conducted which
revealed a significant quadratic trend, t(2,72)= - 9.64, p < .0001 for the difference scores
o f the countdown, stressor, and recovery periods. Figure 1 summarizes the mean heart
rate for the pre-drink baseline, post-drink baseline, countdown, stressor, and recovery
periods.

Baseline

Baseline

Measurement Period

Figure 1. Heart Rate as a function of measurement period
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Table 3 displays the statistical tests for the self-report anxiety ratings. Main effects

Table 3
Analysis o f Variance for Changes in Self-Report
Anxiety
Source

df

Beverage Content (BC)

Between Subjects
1
.44

Anxiety Sensitivity (AS)

1

4.20*

B C X AS

1

.11

Error

36

F

(676.77 )

Within Subjects
Measurement Phase
(MP)

2

56.03 **

M PX BC

2

.32

M P X AS

2

1.87

MP X BC X AS

2

2.17

Error

72

(141.48)

N ote. Values in parentheses represent mean
square errors.
* p < .05. **p< .001
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were found for both measurement period and anxiety sensitivity, however, no other
significant differences were found. A trend analysis for the measurement period revealed a
significant quadratic trend t(2,72) = -7.63, p < .0001 for the difference scores o f the
countdown, stressor, and recovery periods. Figure 2 displays the average self-report
ratings for the pre-drink baseline, post-drink baseline, countdown, stressor, and recovery
periods.

Baseline

Baseline

Measurement Period

Figure 2, Self-report anxiety as a function o f measurement period

To further examine the main effect o f anxiety sensitivity, separate one-way
ANOVA’s were conducted for each o f the three measurement periods (means are
summarized on Table 4). This analysis revealed that during the anticipatory phase
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Table 4
Descriptive Statistics for Increases in Self-Report Anxiety as a Function o f
Anxiety Sensitivity and Measurement Period

High Anxiety
Sensitivity

Low Anxiety
Sensitivity

M

SD

Countdown

33.78

18.99

19.08

19.30

Stressor

36.10

22.85

26.01

16.65

Recovery

6.90

14.04

2.48

12.04

Measurement Period

M

SD

participants in the high anxiety sensitivity group experienced more increases in self-report
anxiety than those in the low anxiety group F(l,38) = 5.89, p < .05. No significant
differences emerged for the speech F(l,38) = 2.55, p > .05 or post-speech phases, F(l,38)
=1.14, p > .05.
Social anxiety. Social anxiety was also examined to determine if it interacted with
the effects o f alcohol on anxiety. To ensure that the alcohol and placebo groups did not
initially differ on social anxiety, a t-test was calculated which did not reveal a significant
difference, t(l ,38) = .54, p > .05. Next the interaction o f beverage content and initial
levels o f social anxiety were investigated by entering the following variables were entered
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into a hierarchical multiple regression analysis: (1) beverage content which consisted o f
the consumption o f alcohol or a placebo; (2) scores on a social anxiety measure; and (3)
the interaction o f beverage content and social anxiety. Separate regression analyses were
conducted for self-report and heart rate during the speech.
Results from the regression analysis on heart rate change scores during the speech
are summarized in Table 5. An adjusted R squared o f . 13, F (3,36) = 2.97, p < .05, SE =
Table 5
*

Summary of Hierarchical Regression Analysis for Variables
Predicting Changes in Heart Rate During the Stressor

Predictor

SE B

Beta

t

1.60

Beverage Content (Alcohol vs.
None)

5.68

.38

Social Anxiety Scale

1.25

1.22

2.72 *

.88

-1.07

-2.15 *

Beverage Content X Social
Anxiety
*p < .05.

11.28 was found for the final model. The regression revealed a significant main effect for
social anxiety but no main effect was found for beverage content. The interaction between
social anxiety and beverage content was found to be significant, indicating that the
relationship between social anxiety and heart rate depended on whether the participant
consumed alcohol or a placebo.
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To better understand the beverage content by social anxiety interaction, the median
social anxiety score was used to divide the participants into high and low anxiety groups.
Next a 2X2 (beverage content by high/low social anxiety) ANOVA design was used to
make between-group comparisons among the four groups. Results indicated that Group 1
consisted o f alcohol and high anxiety and yielded a mean increase in heart rate o f 28.62
beats per minute; group 2 consisted o f placebo and high anxiety (M = 19.62); group 3
consisted o f alcohol and low anxiety

(M =

13.40); and group 4 consisted o f placebo and

low anxiety (M = 18.40). To examine the significance o f the differences across these four
groups, six pairwise contrasts were conducted. The Bonferoni procedure (.05/6) was
used to adjust the significance level for these six contrasts (p < .008). Between group ttests revealed a significant contrast between groups 1 and 3 t(3,36) = -2.85, p < .008,
indicating that o f the participants consuming alcohol, those who reported being prone to
social anxiety had more o f an increase in heart rate than those reporting low proneness to
social anxiety (see Figure 3). The regression analysis for self-report anxiety during the
speech did not yield a significant main effect for beverage content, t(3,36) = -. 10, p > .05
nor social anxiety, t (3,36) = -.34, p > .05. In addition, no effect was found for the
beverage content by social anxiety interaction, t(3,36)= .41 > .05.
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Beverage Content

Figure 3. Beverage Content by Social Anxiety Interaction.

CHAPTER IV
DISCUSSION
This study tested how anxiety sensitivity and proneness to social anxiety interacted
with the effects o f alcohol on anxiety. Initial levels o f social anxiety interacted with the
effects o f alcohol on anxiety, however anxiety sensitivity did not. To follow is a
discussion o f these discrepant effects and some potential explanations for these
differences. First, the effects o f alcohol on heart rate will be discussed.
Effects o f Alcohol on Pre-Stress Levels
In congruence with past studies (Sayette, et al., 1993; Levenson et al., 1980;
Wilson et al., 1980), participants experienced an increase in heart rate following the
consumption o f alcohol. This increase is believed to be due to the parasympathetic
inhibition o f the heart which occurs following alcohol consumption (Newlin, Byrne, &
Porges, 1990). To examine the effects o f the stressor on heart rate, this initial increase in
heart rate must be controlled. Researchers typically control it by subtracting the baseline
obtained following alcohol consumption (post-drink baseline) from the anticipatory and
stressor periods (Sayette et al., 1993; Sher & Walitzer, 1986; Levenson, Sher, Grossman,
Newman, & Newlin, 1980). This difference score enables the researcher to assess changes
in heart rate that occur due to the stressor since heart rate changes due to the ingestion o f
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alcohol are controlled. The following section (which describes the effects o f alcohol on
reactions to the stressor) is based on these difference scores just described.
Effects o f Alcohol on Reactions to the Stressor
Anxiety sensitivity. Contrary to what was predicted, anxiety sensitivity did not
interact with the effects of alcohol on anxiety. In addition, no main effect was found
across the alcohol and placebo conditions. Participants who consumed alcohol did not
experience a greater dampening o f anxiety, as evidenced by self-report anxiety and heart
rate, than participants consuming a placebo. Three potential explanations for these lack o f
differences are: (1) the dose o f alcohol may have been too low; (2) varying blood alcohol
levels could have affected the results; and/or (3) the stressor could have been inadequate.
To follow is a discussion o f the validity o f these possible explanations.
First, the dose o f alcohol administered may have been too low to achieve adequate
tension reducing levels. Other studies have found that for men, alcohol causes a
dampening o f anxiety (as measured by physiological and self-report measures) when
compared to a placebo group when a high dose o f alcohol was administered (Niaura,
Wilson, & Westrick, 1988; Sher & Walitzer,1986; Wilson et al., 1980; Levenson et al.,
1980). Unfortunately, this relationship is less clear for studies including women because
o f the inconsistencies across the limited number o f studies that have administered a high
dose o f alcohol(Wilson et al., 1989; Levenson et al., 1987). Wilson et al. (1989) found
that women who consumed a high dose o f alcohol experienced a dampening o f diastolic
blood pressure when compared to a placebo group. However, no tension reduction effect
was found for self-report anxiety or heart rate. On the other hand, another study that
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administered a high dose o f alcohol found support for the tension reduction hypothesis
based on self-report and heart rate (Levenson et al., 1987). Because o f the inconsistencies
across these studies, it is unclear whether a high dose o f alcohol in the present study
would have yielded a tension reduction effect.
Second, variability o f blood alcohol levels may also explain the lack o f differences
between the alcohol and placebo groups. Perhaps participants who reached a higher blood
alcohol level experienced a greater dampening in stress than those reaching a lower level.
To investigate this hypothesis, hierarchical multiple regression analysis was used to
determine if blood alcohol levels predicted physiological and self-reported anxiety. The
analysis indicated that blood alcohol levels did not predict changes in heart rate during the
anticipatory or speech phase nor did it predict changes in self-report anxiety for the
anticipatory or speech phase. This lack o f significance indicates that higher blood alcohol
levels do not necessarily increase the likelihood o f the participant experiencing a stress
reduction. However, the inability o f the blood alcohol level to predict changes in anxiety
may have been due to the lack o f variability in the blood alcohol levels (for example it
ranged from .020 to .049 at Time 1). In addition, even the highest BAC level achieved
may not have been high enough to cause a tension reduction effect.
Finally, it is possible that the speech was not a potent stressor. After examining
the increases in both heart rate and self-report however, this does not seem to be an
accurate explanation. For heart rate, participants experienced an average increase o f six
beats per minute from post-drink baseline for the countdown period, 18 BPM for the
stressor phase, and three BPM for the recovery period. For self-report anxiety,
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participants averaged an increase of 26 points (based on a 100-point likert scale) from
post-drink baseline for the countdown phase, 31 points for the stressor period, and five
points for the recovery period. A significant quadratic trend was found for both the selfreport and heart rate data indicating that the speech was successful in increasing anxiety
levels.
Even though no main effect emerged between the alcohol and placebo groups, a
significant main for anxiety sensitivity was found. Participants who scored high on anxiety
sensitivity reported greater increases in self-reported anxiety during the countdown phase
(three minutes before the speech) than participants scoring low on anxiety sensitivity. No
differences were found during the stressor period.
It is interesting that the high anxiety sensitivity participants reported more o f an
increase in self-report anxiety than the low anxiety sensitivity participants during the
countdown, but not the stressor period. One potential reason for this is that the Anxiety
Sensitivity Index (ASI) was designed to assess panic-type symptoms. The ASI includes
several items about physiological sensations related to anxiety (e.g., “It scares me when
my heart beats rapidly;” “It embarrasses me when my stomach growls).” Perhaps women
scoring high on this measure experience these physiological sensations before a stressful
situation, however once in the situation they are distracted and are no longer attentive to
these body sensations. Furthermore, since the anxiety sensitivity index tends to ask
questions about how anxious the individual feels about appearing anxious, individuals
scoring high on this measure may experience increased anxiety before, instead o f during
the stressful event. Once the individual actually experiences the event the stressor may not
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seem as stressful as they had predicted. In summary, women prone to anxiety sensitivity
tended to report increases in anxiety before but not during a stressful situation. Further
research is needed to determine if this increase in anticipatory anxiety would be attenuated
at higher alcohol doses.
Despite the significant difference found for self-report anxiety, no effect for heart
rate was found during the countdown or stressor phases. The inconsistencies across heart
rate and self-report were not surprising since discrepancies across physiological and selfreport measures are commonly reported in the alcohol and anxiety literature (Sayette et
al., 1994; Sher & Walitzer, 1986; Wilson et al., 1980). This discrepancy will be explored
further in the next section when the anxiety sensitivity results are compared with the
results o f the social anxiety measure.
Social anxiety. Based on heart rate, proneness to social anxiety interacted with the
effects o f alcohol on anxiety. Further analysis o f the social anxiety by beverage content
interaction revealed that the difference between the alcohol/low anxiety and alcohol/high
anxiety groups was accounting for the interaction. O f the participants consuming alcohol,
participants prone to being anxious in social situations had more o f an increase in heart
rate than those reporting a low predisposition. No differences between high and low
social anxiety were found for those participants consuming a placebo. It appears that
individuals who are prone to feeling anxious in evaluative situations experience more
physiological anxiety after consuming a low dose o f alcohol than those who tend not to
feel anxious in these types o f situations.
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Perhaps the increase in heart rate that occurs as a result o f ingesting alcohol (this
increase occurs regardless of whether an individual is introduced to a stressor or not) may
be more o f a concern for individuals prone to social anxiety than those not prone to social
anxiety. At such a low dose, the noticeable effects of alcohol may serve to increase
respondents concerns about their performance. One problem with this explanation is that
the Anxiety Sensitivity Index (ASI) did not interact with the effects o f alcohol on anxiety.
Since the ASI contains items which assess fear o f body sensations, it seems likely that
participants scoring high on this measure would be especially sensitive to the increase in
heart rate that occurs after alcohol is ingested.
An alternative possibility is that the socially anxious women were more concerned
about the alcohol impairing their social abilities than participants who reported fear of
body sensations (anxiety sensitivity). The socially anxious participants may have became
more nervous while giving the speech because they thought alcohol was making them
appear more socially impaired.
The above explanation is complicated by the finding that social anxiety interacted
with the effects o f alcohol on heart rate but no interaction or main effects were found for
self-report anxiety. One potential reason for this discrepancy is that the socially anxious
participants did not feel like they were experiencing increased anxiety during the speech
(based on the lack o f support for self-report anxiety) even though physiologically they
were experiencing increased anxiety levels.
It is interesting that social anxiety interacted with the effects o f alcohol on heart
rate and anxiety sensitivity produced a main effect o f self-report. As discussed earlier, the
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items on the anxiety sensitivity measure tend to contain items which assess the degree to
which the individual fears body sensations. Perhaps individuals scoring high on this
measure are overly attentive to body sensations and misinterpret these sensations as
*

anxiety (accounting for the increases in self-report anxiety). Therefore, these individuals
think they are anxious even though physiologically they are not experiencing anxiety.
The social anxiety measure assesses avoidance o f social situations and distress the
individual feels as a result o f specific situations (e.g., “I often think up excuses in order to
avoid social engagements;” “Being introduced to people makes me tense and nervous).”
These individuals may not have recognized the experimental contrived situation as a
stressful situation even though they were physiologically experiencing feelings o f anxiety.
These explanations are tentative because no specific data is available to assist in the
understanding o f these differences between heart rate and self-report anxiety.
In summary, women prone to social anxiety experienced more o f an increase in
heart rate after the consumption o f a low dose o f alcohol than participants not prone to
social anxiety. There are two potential implications for this finding: (1) women who tend
to be physiologically anxious during an evaluative situation avoid drinking in these types
o f situations; or (2) despite the increases in physiological anxiety that socially anxious
women tend to experience after consuming a small amount o f alcohol, they consume more
alcohol to cope with the stressful situation. Perhaps socially anxious individuals are more
likely to become physiologically anxious in evaluative situations after drinking a low dose
o f alcohol (about one to one and a half drinks) and continue to drink to overcome this
heightened anxiety experienced early in the drinking situation. Based on the
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inconsistencies across the few studies examining the effect o f a high dose o f alcohol on
anxiety, it is difficult to predict what would occur at higher doses (Wilson et al., 1989;
Levenson et al., 1987).
Limitations
There are a few limitations present in this study that warrant further discussion.
For example, one limitation is that only women were included in the study. Anxiety
sensitivity and social anxiety may have interacted with the effects o f alcohol on anxiety
differently for men than it did for women. Perhaps men would have also responded
differently to the stressful situation, for example, men may have experienced less anxiety
during the stressor than the women did. It is possible that they would have been more
comfortable administering a speech about their body than the women were.
Another limitation is that a relatively small sample size was used (20 in the alcohol
group and 20 in the placebo group). A lack o f power may have contributed to the lack o f
significant effects for the anxiety sensitivity analysis. Another limitation is the degree to
which the experiment is generalizable to a natural drinking situation. The administration
o f a speech about what one likes and dislikes about their body differs from typical drinking
situations in the natural environment. In addition, the consumption o f the drink was
limited by controlling the amount o f alcohol the participants consumed and instructing the
participants to drink the alcohol in a set period o f time. This is also much different than
what occurs in real-life drinking situations. In summary, some external validity was
compromised to create an internally valid experiment.
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Future Directions
The present study examined how anxiety sensitivity and social anxiety interacted
with the effects o f alcohol on anxiety. No studies, that can be determined, have examined
how proneness to social anxiety interacts with the effect o f alcohol on anxiety during an
evaluative situation. Only one other study (Stewart & Pihl, 1994) examined how anxiety
sensitivity interacted with the effects o f alcohol on anxiety. Unlike the present study,
however, Stewart and Pihl (1994) did not use an evaluative situation as the stressor
(instead a loud burst o f noise was used). Since the present study was the first to assess
how social anxiety and anxiety sensitivity interacts with the effects o f alcohol on anxiety,
more research is needed to replicate the present findings. A study which included further
assessment o f social anxiety (in the present study only a self-report measure was used)
may lead to answers as to why social anxiety interacted with the effects o f alcohol and
anxiety. In addition, more research is needed to determine if similar results would occur at
higher alcohol doses. At higher doses, both anxiety sensitivity and social anxiety may
interact differently with the effects o f alcohol on anxiety than what was found in the
present study.
Despite several tension reduction studies that have already been conducted on men
(Niaura, Wilson, & Westrick, 1988; Sher & Walitzer,1986; Wilson et al., 1980; Levenson
et al., 1980), additional research is needed with men that address the interaction o f
proneness to anxiety with the effects o f alcohol on anxiety. Men prone to anxiety may
react differently than the women reacted in the present study.

APPENDIX A
SCREENING CONSENT FORM
Purpose: The following questionnaires are screening measures for an upcoming alcohol
study.
Description o f the measures: The measures will address issues concerning alcohol use,
anxiety, and depression. These measures will be completed in class.
Use o f the information: Based on your responses, you may be contacted to participate in
the study. If you choose to participate, you will receive extra credit for your participation.
All o f your responses will be kept completely confidential. Only researchers involved in
the study will have access to the specific information collected. The data collected will
only be used as a guide when recruiting subjects. Completing these questionnaires will not
affect your grades in school or any other aspect related to school.
Participant’s rights: Participation is completely voluntary. Your decision whether or not
to participate will not affect your relations with the Psychology Department. Please
remember that you can withdraw from the study at any time.
Potential benefits: By completing the measures, may have an opportunity to participate in
a psychology experiment. If you choose to participate, you will learn more about
psychological research. In addition, you may become more aware o f your own alcohol
consumption pattern.
Potential risks: It may be stressful to think about your alcohol consumption pattern and
your level o f general anxiety.
If you have any questions you may ask the test administrator or contact Beth Lewis at
777-4348 or Dr. Nancy Vogeltanz at 777-3790.
Statement o f consent: I have read the above information and I understand my rights as a
participant. By signing below, I indicate that I freely choose to complete the
questionnaires. You will be given a copy o f this consent form.

Date

Printed name o f participant

Signature o f participant
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APPENDIX B
EXPERIMENT CONSENT FORM
Purpose o f the research study: Beth Lewis, a graduate student o f psychology, and Dr.
Nancy Vogeltanz, department of psychology, are conducting the study. We are studying
how alcohol consumption affects human behavior.
Basis for participant selection: You were selected based on your responses to screening
questionnaires you completed in your psychology class. The questionnaires assessed
alcohol use, anxiety, and depression.
Description o f the study: If you choose to participate you will undergo a series o f
activities. First, an overview o f the study will be provided. Next, you will be weighed and
your heart rate will be monitored. You will then be administered some questionnaires
assessing your alcohol use, your beliefs about alcohol, depression, and anxiety. Next, you
will consume two alcoholic drinks. Following the administration o f the drinks, you will be
asked to give a speech into a video camera about what you like and dislike about your
body. The session should take approximately three to five hours, therefore, you will
receive three to five hours o f extra credit. You must be at least 21 years o f age or older to
participate. At the end o f the experiment, you will be told more details about the study.
Use o f the information: All of your responses will be kept completely confidential. Only
researchers involved in the study will have access to the specific information collected.
The data collected in the study will only be presented in summarized form and no names
will be used. Your participation in this experiment will not affect your grades in school or
any other aspect related to school.
Participant’s rights: Participation is completely voluntary. Your decision whether or not
to participate will not affect your relations with the Psychology Department. Please
remember that you can withdraw from the study at any time. If you withdraw from the
study or you are excused based on your responses to the questionnaires, you will still
receive extra credit. Medical treatment will be available during the study just as it is in any
other public situation.
Potential benefits: By completing the study, you will learn more about psychological
research. In addition, you may become more aware o f your own alcohol consumption
pattern.
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Potential risks: Side effects may occur as a result o f alcohol consumption. If this were to
occur, we advise you to immediately stop drinking and contact the researcher.
The investigators involved with this research are available to answer any questions at the
time o f the experiment or any questions you may have in the future. You may contact
Beth Lewis at 777-4348 or Dr. Nancy Vogeltanz at 777-3790.
Statement o f consent: I have read the above information and I understand my rights as a
participant. By signing below, I indicate that I freely choose to participate in this study.
You will be given a copy o f this consent form.

Printed name o f participant

Signature o f Participant

Date

Printed name o f witness

Signature o f Witness

Date

APPENDIX C
ANXIETY SENSITIVITY INDEX
Please read each item carefully and rate each item according to the following scale:
0 (very little), l(a little), 2, (some), 3 (much), 4(very much)
1)____ It is important to me not to appear nervous.
2)____ When I cannot keep my mind on a task, I worry that I might be going crazy.
3) __ It scares me when I feel ‘shaky’ (trembling).
4) __ It scares me when I feel faint.
5) __ It is important to me to stay in control o f my emotions.
6) __ It scares me when my heart beats rapidly.
7) __ It embarrasses me when my stomach growls.
8) __ It scares me when I am nauseous.
9) __ When I notice that my heart is beating rapidly, I worry that I might have a heart
attack.
10) __It scares me when I become short o f breath.
11) __ When my stomach is upset, I worry that I might be seriously ill.
12) __It scares me when I am unable to keep my mind

on a task.

13) __ Other people notice when I feel shaky.
14) __ Unusual body sensations scare me.
15) __ When I am nervous, I worry that I might be mentally ill.
16) __ It scares me when I am nervous.
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APPENDIX D
SOCIAL AVOIDANCE AND DISTRESS SCALE
Read each item carefully and circle true if you feel it applies to you or circle false if you
think it does not apply.

2.
3.
4.
5.
6.
7.
8.
9.
10.

T
T
T
T
T
T
T
T
T
T

F
F
F
F
F
F
F
F
F
F

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T

F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F

1.

I feel relaxed even in unfamiliar social situations.
I try to avoid situations which force me to be veiy sociable.
It is easy for me to relax when I am with strangers.
I have no particular desire to avoid people.
I often find social occasions upsetting.
I usually feel calm and comfortable at social occasions.
I am usually at ease when talking to someone o f the opposite sex.
I try to avoid talking to people unless I know them well.
If the chance comes to meet new people, I often take it.
I often feel nervous or tense in casual get-togethers in which both sexes are
present.
I am usually nervous with people unless I know them well.
I usually feel relaxed when I am with a group o f people.
I often want to get away from people.
I usually feel uncomfortable when I am in a group o f people I don't know.
I usually feel relaxed when I meet someone for the first time.
Being introduced to people makes me tense and nervous.
Even though a room is full o f strangers, I may enter it anyway.
I would avoid walking up and joining a large group o f people.
When my superiors want to talk to me, I talk willingly.
I often feel on edge when I am with a group o f people.
I tend to withdraw from people.
I don't mind talking to people at parties or social gatherings.
I am seldom at ease in a large group o f people.
I often think up excuses in order to avoid social engagements.
I sometimes take the responsibility for introducing people to each other.
I try to avoid formal social occasions.
I usually go to whatever social engagements I have.
I find it easy to relax with other people.
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APPENDIX E
PARENTAL PROBLEM DRINKING QUESTIONS
Has your biological mother or father ever experienced any o f the following due to their
alcohol use. Please answer yes or no.
1)
2)
3)
4)
5)

Treatment o f alcoholism______
Family or marital discord______
Health problem s______
Interference with w o rk ______
Drunk driving and/or public drunk arrest_______
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APPENDIX F
COMPLIANCE QUESTIONS
1)
2)
3)
4)
5)
6)
♦

Did you engage in any strenuous exercise today?_______
Did you eat during the four hours prior to the experiment?______
Did you consume alcohol during the last 24 hours?_______
Are you pregnant or think you may be pregnant?_______
Did your period begin on or after <the date five days before>?______
Are you currently using oral contraceptives?_______
If they answer yes to #1,2,3, or 4 or no to #5 you will have to reschedule.

7) Height
8) Weight
9) Dose__
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APPENDIX G
SENSATION SCALE

Nauseous
Stomach growling
Ringing, buzzing
Face flush
Breathing changing
Body rushes
Limbs heavy
Drowsy
Light-headed
Warm
Head spinning
Burning in stomach
Face numb
Relaxed
Dizzy
Head throbbing
Numb all over
Lips numb
Stomach bloated
Impaired writing
Ears tingling
Impaired vision
Powerful
Heart beat changing
Hands cool
Heavy
Head numb
Itchy
Difficulty thinking
Cheeks warm
Tongue thicker

Not at all moderately 0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
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a great
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9
8 9

deal
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

APPENDIX H
SUBJECTIVE UNITS OF DISTRESS SCALE
On a scale o f 0-100 please rate how anxious you feel. Zero indicates no anxiety,
25 indicates a little anxiety, 50 indicates some anxiety, 75 indicates much anxiety, and 100
indicates extreme anxiety. Your number can be any number between 0 and 100, it does
not necessarily have to be one o f the numbers listed above.
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APPENDIX I
SELF-EFFICACY QUESTIONS
Please read the following items and rate each item on a scale o f l(not at all) to 9(very
much).
1) __ How confident are you that you will be able to speak openly and honestly on what
you like and dislike about your body and physical appearance?
2) __ How confident are you that during the speech you will appear at ease?
3) __ How strong will you feel?
4) __ How incompetent will you feel?
5)____ How outgoing do you feel?
6)____ How helpless will you feel?
7) __ How charming will you feel?
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APPENDIX J
SUBJECTIVE INTOXICATION RATING SCALE
Please indicate how intoxicated you feel by using a standard score o f 10. Write a 10 if
you feel like you have consumed two drinks (two beers or two drinks with 1.25 ounces o f
liquor). Write a 20 if you feel twice as intoxicated as this standard, a 5 if you feel half as
intoxicated, or a 0 if you do not feel intoxicated at all. You do not necessarily have to use
the exact numbers listed above (they are just a guidelines).
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APPENIDIX K
ESTIMATION OF NUMBER OF DRINKS CONSUMED
How much alcohol do you think you consumed? Report it in number o f drinks (one drink
is defined as one beer or one drink consisting o f 1.25 ounces o f liquor).
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